For many years investigators have been aware of the association of hyperkalemia with acidosis and hypokalemia with alkalosis. The early in vitro work of Fenn and Cobb (1) suggested that there might be a cause and effect relationship. However, it was not until recently that satisfactory in vivo data were obtained (2-7) which permitted the formulation of the hypothesis that changes in extracellular pH altered the extracellular potassium concentration independently of changes in total body potassium 3 (7) . Thus, in animals, acidosis increases and alkalosis decreases the serum potassium concentration independently of changes in total body potassium. The present study demonstrates similar interrelationships in humans.
EXPERIMENTAL PLAN AND METHODS
Five patients were selected for study because of alterations of extracellular pH of either metabolic or respiratory origin. During the nine periods of study ( 3 The effect of alterations of extracellular pH on the relationship between extracellular and intracellular potassium is probably related to intracellular buffering and therefore ultimately dependent upon intracellular pH change. However, since the latter cannot be measured, the relationship must be studied in terms of extracellular pH. IesI( 0s In these studies changes in intracellular potassium in excess of nitrogen were in the opposite direction as the change in serum potassium concentration. Thus, the change in serum potassium concentration attributed to change in extracellular pH in most instances might be slightly greater than that recorded.
The results demonstrate consistently that acidosis increases and alkalosis decreases the serum potassium concentration independently of changes in total body potassium. As discussed elsewhere (7), the human muscle analyses of Mudge and Vislocky (12) offer further support for the validity of this interrelationship.
Demonstration of this interrelationship between the serum potassium concentration and extracellular pH has several important clinical implications:
1) If the effect of pH is considered when interpreting the serum potassium concentration as an index of potassium need, this concentration becomes a more accurate guide to potassium therapy ( 11 ). 2) Extracellular pH must be controlled during experimental evaluation of other factors considered to influence the serum potassium concentration.
1. The effect of extracellular pH change on the relationship between the serum potassium concentration and intracellular potassium has been studied in 5 patients. A total of 9 experimental periods is described.
2. The results confirm the hypothesis that acidosis increases and alkalosis decreases the sertlm potassium concentration independently of changes in intracellular potassium. For every 0.1 unit change in extracellular pH there was an average inverse change of 0.6 mEq. per L. in the serum potassium concentration.
